Leiomyosarcoma of the duodenum is a rare malignant tumour. The majority of reported cases were not diagnosed preoperatively (Waugh, Harp, and ReMine, 1963; Lie and Sinclair, 1966) , and even at operation the correct diagnosis was often missed (von Salis, 1920; Nielsen and Mahin, 1962) . Many cases were diagnosed by histological examinations (Dodds and Beahrs, 1963) and quite a number at necropsy (Starr and Dockerty, 1955) . The high operative mortality and the generally poor prognosis which characterized this neoplasm in the past were due partly to wrong preoperative diagnosis and partly to inadequate awareness of the behaviour of this uncommon neoplasm. The standard textbooks make little or no reference to it but recently there has been an increased number of publications on this tumour. Also the operative mortality has been reduced due to improvement in the surgical technique of pancreatico-duodenectomy, safer anaesthetic methods, and advances in supportive therapy before, during, and after operation (such as transfusion of blood and plasma expanders and antibiotics). A review of recent publications shows that preoperatively the correct diagnosis of leiomyosarcoma of the duodenum still eludes many surgeons, and it is hoped that by reporting this case, together with a review of the world literature, the diagnostic problems will be underlined and the salient features in the diagnosis of the tumour so outlined that preoperative diagnosis will be made easier.
CASE REPORT
A 61-year-old Nigerian woman was admitted to University College Hospital, Ibadan, Nigeria, on 11 February 1966 with a history of a swelling and pain in the upper part of the abdomen, weakness and breathlessness on exertion, and swelling of the legs for about four months. The abdominal pain was intermittent and worse on movement and it occasionally radiated to the right flank of the trunk. There was nausea with occasional vomiting, and 11 days before admission she vomited altered blood. (Fig. 1) .
Clinically, the differential diagnosis of a pancreatic cyst was also considered. After the patient had been adequately prepared a laparotomy was undertaken. At operation on 15 March, a large retroperitoneal vascular tumour, about 12 cm by 18 cm, was found situated in the right hypochondrium. The distal part of the stomach and first part of the duodenum were adherent and stretched over the upper part of the tumour. The rest of the duodenum could not be visualized. The transverse mesocolon and a greater part of the transverse colon were adherent and infiltrated by the tumour. The right lobe of the liver, the gall bladder, and the head and body of the pancreas were infiltrated and adherent to the tumour. There were no discrete secondary deposits in the liver and no peritoneal seedlings. The lymph nodes were not enlarged. The tumour was assessed unresectable, and when a biopsy was being taken the tumour ruptured and a mass of necrotic greenish material gushed out. The spillage and the inside of the tumour were sucked dry but it made very little difference to the size and mobility of the tumour. A biopsy was taken at the site of the rupture and the defect in the tumour repaired. The peritoneal cavity was drained and the abdomen closed. The patient developed a faecal fistula on the sixth postoperative day and died 21 days after operation.
Histology of the biopsy showed cells which were pleomorphic but spindle-shaped cells predominated. The nuclei were hyperchromatic and here and there were arranged in pallisades. Mitotic figures were manyand myofibrils were demonstrated by phosphotungstic acid haematoxylin staining. Leiomyosarcoma of the duodenum was diagnosed (Fig. 2) .
At necropsy there was a mass measuring 10 x 15 cm situated anteriorly in the second part of the duodenum. There was a central haemorrhagic cavity communicating through an ulcer with the lumen of the duodenum. The tumour contained areas of calcification. It had infiltrated into the right lobe of the liver, gall bladder, stomach, pancreas, and transverse colon. Faeces had leaked through the site of the biopsy. Starzl et al (1960b) are summarized in Table I . (Mayo, 1940) , about 180% of the leiomyosarcoma of the small intestine (Starr and Dockerty, 1955) , and about 10% of all the malignant tumours of the duodenum (Brenner and Brown, 1955; Ochsner and Kleckner, 1957) . In 65 cases, including our own, in which details are given in the literature, the site of the neoplasm in relation to the different anatomical subdivisions of the duodenum has been worked out as follows: 8 % were situated in the first part, 520/ in the second part, 28 % in the third part, and 12°' in the fourth part (Fig. 3) . The neoplasm appears to affect males (53 %) slightly more than females (47°') and the age incidence varies from 21 to 80 years. The majority of them (400%) occurred between 40 and 49 years (Starzl et al, 1960a, and The bleeding is more often of the upper gastrointestinal type, haematemesis being prominent, but melaena is also common. The bleeding may be either chronic and unnoticed until anaemia is well established, or it may be acute and profuse, requiring massive blood transfusion or emergency operation (Amerson and Lumpkin, 1959; Lie and Sinclair, 1966) . Other symptoms are nausea and vomiting, weakness, diarrhoea, fever, and jaundice. A large proportion of the patients present with a mass in the upper abdomen. Anaemia is a common finding. Faecal occult blood is often positive. Of the 56 cases of which details were given in the literature, no less than 36 had anaemia on admission (64`). Our patient was anaemic, she had sinus tachycardia, peripheral pitting oedema, raised jugular pressure, and a soft systolic murmur. A mass is palpable in the right upper quadrant in about 5000 of cases (Starzl et al, 1960b and Table I ). Jaundice is infrequent; in our review of the literature we found jaundice recorded in five of 57 cases (8.8 ,'). This is surprising, because in about 520% of cases the tumour is situated in the second part of the duodenum, and also because this tumour is characterized by local invasion.
Radiological investigation ef the gastrointestinal tract is a very helpful diagnostic aid. The majority of patients show radiological abnormalities such as a soft tissue mass, filling defects, duodenal obstruction, and ulceration. The presence of a sinus or fistula is very significant and almost specific; the sinlus may be directed to the retroperitoneal space or form fistulous connexions with other viscera (Starzl, 1960a) . Baker and Good (1955) thought that the presence of a fistula or sinus was pathognomonic of malignancy. Leiomyosarcoma of the duodenum is often mistaken for duodenal ulcer (Lie and Sinclair, 1966) ; carcinoma of the head of the pancreas (Starzl et al, 1960a) , and pancreatic cyst (Waugh et al, 1963) .
The tumour varies in size; it is generally firm but may be cystic and lobulated or globular. Often conspicuous blood vessels are present on the surface. Leiomyosarcoma of the duodenum is classified as endoenteric, intramural, excenteric, and dumb-bell according to its site of origin in relation to the wall of the duodenum, the excenteric type being the commonest (Lie and Sinclair, 1966) . Macroscopically, the cut section is soft greyish yellow with a whorled appearance, often with central necrosis and haemorrhage. The tumour tends to outgrow its blood supply with the result that ulceration, degeneration, necrosis, haemorrhage, cavitation, sinus and fistula formation, and infection may occur. Calcification is also sometimes seen. Microscopically, a definite capsule is often absent, the cells are pleo-morphic but the predominant cells are spindleshaped with hyperchromatic nuclei which are usually arranged in pallisades. Myofibrils can be demonstrated by phosphotungstic-acid-haematoxylin staining as in the case reported here. Mitoses are often present in varying numbers and the consensus of opinion is that the number of mitotic figures has no relation to the malignant behaviour of the tumour. The spread of leiomyosarcoma of the duodenum is almost exclusively by local infiltration (Nielsen and Mahin, 1962) , but haematogenous metastasis occurs in the liver, peritoneum, and the omentum. Lymphatic spread is uncommon (Starr and Dockerty, 1955; Burgerman, Baggenstoss, and Cain, 1956; Dodds and Beahrs, 1963) . In our case, all the lymph glands examined carefully at necropsy showed no tumour involvement. However, a few workers (Schwartz, Swingle, and Raymond, 1951; Burgerman et al, 1956a; Starzl, 1960) reported lymphatic metastasis from duodenal leiomyosarcoma.
The treatment of the duodenal leiomyosarcoma is surgical extirpation. Recent advances in surgery generally, and particularly in the technique of pancreatico-duodenectomy, safer anaesthetic methods, and the availability of blood and plasma expanders for transfusion have all combined to reduce the once high operative mortality. Many cases have been reported in which extensive tumours have been resected with all the affected structures which could safely be removed. Indeed recently, Starzl et al (1960a), Waugh et al (1963) , and Lie and Sinclair (1966) advocated surgical aggressiveness in dealing with leiomyosarcoma of the duodenum. Since the lymphatic vessels and glands are usually not involved by metastatic spread of the tumour, it is not necessary to clear lymph glands radically. Even so, the propensity of the tumour to extensive local infiltration must, at a particular stage, impose limitations on surgical aggressiveness. Such is the case reported here in which the tumour was thought to be unresectable because of wide infiltration of the transverse colon, pancreas, gall bladder, right lobe of the liver, and the distal half of the stomach.
The natural history of leiomyosarcoma of the duodenum seems to indicate a slowly growing tumour of low malignancy. Prognostication is difficult since there has not been a comprehensive review of a sizeable number of cases followed up for a reasonable period of time with or without operation.
SUMMARY
Leiomyosarcoma of the duodenum is a rare neoplasm. The literature is reviewed, and we were able to collect 83 reported cases to date to which we add the first case seen in this hospital. Leiomyosarcoma of the duodenum must be included in the differential diagnosis of a case of upper abdominal pain, gastrointestinal haemorrhage, anaemia, abdominal mass, and, occasionally, obstructive jaundice. Radiological examination of the gastrointestinal tract is in most cases diagnostically characteristic. Aggressive surgery may be required for extirpation of the neoplasm where the conditions are favourable but it should be stressed that it is a tumour of low malignancy. Prognosis is guarded.
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